This study assesses the daily energy expenditure of Burmese women weavers and concludes that, although the total energy cost of their work is considerable because of the many hours involved, it is nor sufficiently intense either for substantial muscular development or for cardiovascular fitness. The weavers would not be able to tolerate work demanding high energy expenditure.
Introduction
Women in most developing countries play an important role in economic activities, including the production of food. Their health status may affect the nutritional status of their children, particularly during pregnancy and lactation. Despite the major contributions of women to household food supplies and their responsibility for family health, their time usage patterns are insufficiently documented.
To better understand women's role in food-related activities and their contribution to household food supplies, this study assesses the daily rate of energy expenditure of Burmese female weavers by recording the time they spend at home and at work and by measuring their dietary intake and their physical work capacity.
Subjects and methods
Twenty-two women weavers between the ages of 19 and 43, all employed in home industry, were studied. They worked from seven o' clock in the morning until very late in the evening and were paid according to the length of the material they produced.
Anthropometric measurement
Body weight: The anthropometric measurements were all made by a single investigator. The subjects were weighed in their normal clothes on a Detecto bathroom scale, which was calibrated frequently with standard weights.
Skinfold thickness and percentage body fat: The Harpenden skin-fold calliper was used by a single investigator to measure the skin folds at biceps, triceps, subscapular, and supra-iliac sites on the left side of the body. Body density was calculated using Durnin's and Rahman's regression equation for women [1] . Siri's formula was used to assess the percentage of body fat [2] .
Measurement of energy expenditure
Each woman was followed throughout the waking day by an observer, who kept a diary registering the period of time spent in every activity and describing each task.
The energy cost of resting and of most typical activities was determined by indirect calorimetry using a Douglas bag. The volume of expired air was measured with a Parkinson-Cowan gas meter after samples were taken with a rubber bladder. The samples were immediately analysed by a Lloyd gas analyser for oxygen and carbon dioxide.
Total daily energy expenditure was obtained from the sum of the amount of time spent in each activity multiplied by its energy cost. The metabolic cost for sleeping was calculated using the basal metabolic rate (BMR) established for the Burmese population [3] . Measurements of energy expenditure were taken on the same three days on which dietary intake measurements were made.
Measurement of food intake
Food intake was measured by the weighted individual inventory technique for three consecutive days. Details of the method are given in reference 4.
Measurement of physical work capacity
Physical work capacity was measured by a progressive test on a bicycle ergometer (Monark). Maximum oxygen consumption was obtained by extrapolation of the subject's heart rate to 184.
Results and discussion
The women involved in this study were 19 to 43 years old. Table 1 shows their physical characteristics. The mean weight of 45.94 kg for height (1.50 m) was 90%-94% of the standard [5] . Body fat was 26% of body weight. The body fat ratio for these Burmese subjects exceeded those for American women [6] and British women [7] . For European women, the mean percentage of body fat is 20% 25% of body weight [8] ; in this respect, the Burmese weavers' measurements were comparable to those for European subjects. The thickness of skin folds over the triceps was 80% of the standard given by Jelliffe for well nourished women [5] .
Energy cost of activities
The findings on the energy costs of the women's daily activities are shown in table 2-expressed both in litres of oxygen consumed per minute and in kilocalories per minute. The mean body weights of the subjects are also given for comparative purposes. The energy value of weaving is 2.59 kcal' which accounted for about 32% of their maximum oxygen consumption, so that weaving cannot be considered physically strenuous work. All the measured activities of the weavers could be classified as light according to Pass more and Durnin [9] . Other activities included washing clothes and preparing Burmese make-up. For the latter, the bark of trees is ground on a circular stone disc, which is rotated around, involving an arm movement with a metabolic cost of 2.35 kcal per minute. 
Activities
For the purposes of this study, sedentary activities include eating, chatting, listening to the radio, and reading. Miscellaneous activities include personal care, sweeping the floor, cooking (i.e., putting rice in a pot and waiting for it to cook), washing clothes, and preparing Burmese make-up, which usually occupied 20 to 30 minutes every day. The women spent 40% of their time and about 60% of their total energy expenditure on weaving. The weavers' mean energy intake was 2,342 kcal (9.8 MJ), and their mean energy output was 2,475 kcal (10.4 MJ). The difference is not statistically significant at the .05 Ievel. [Although this reports an energy output slightly higher than the dietary energy intake, the difference is not significant-and could not be when body fat is so well maintained.
-EDITOR]
A simple functional test of physical exercise capacity or physical work capacity is a useful adjunct to ether, more static measurements of nutritional status' such as anthropometric assessment of muscle mass or fatness. Table 3 shows the physiological response of the weavers to the maximal work load. The results give the predicted values of maximum aerobic power obtained by extrapolating oxygen consumption at lower heart rates to a heart rate of 184 to obtain maximum volume (V O2 , max ). The finding of 29 ml/kg/min (observed) and 32 ml/ kg/min (predicted) compares well with measurements made for women in North America, whose V O2 max was 1.78 litres per minute or 29.8 ml/kg/min [11] , and for women in Great Britain, whose value was 28.3 ml/ kg/ min [12, 13] .
Burmese women weavers can be considered sedentary since they do not engage in any recreational or work activity involving other than light muscular activity. However, their total 24-hour energy expenditure is classified between moderate and heavy according to the classification of FAO/WHO/UNU [14] . The total energy cost of weaving is a considerable increment on an average daily energy expenditure because of the many hours involved in the activity. Nevertheless, it is not sufficiently intense either for substantial muscular development or for cardiovascular fitness. The weavers would not be able to tolerate work demanding high energy expenditure at present. The intensity of work in which the weaver is engaged does not demand any higher oxygen consumption or greater energy expenditure. A lower V O2 max is not a significant constraint on the work activity of these women because it does not require a higher oxygen expenditure rate (table 4) [15] . The low values of V O2 max found for the weavers in this study appeared to be attributable to their sedentary life and not to energy deficiency. 
